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(54) LOUDSPEAKER DRIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To operate a circuit without 
permitting a large current to flow and to directly apply a 
digital signal by inputting the signal to a loudspeaker via 
a pulse width modulation(PWM) waveform generation 
circuit and an inverter. 

SOLUTION: One terminal of the loudspeaker 13 is 
grounded 14, and the other terminal is connected to the 
output of a first inverter 3. Moreover, the input of the 
first inverter 3 is connected to the output of the PWM 
waveform generation circuit 2, and a digital value in 

accordance with loudspeaker output is inputted from an 14.. 
input terminal 1 to the PWM waveform generation circuit 
2. When a PWM waveform is outputted from the first 
inverter 3, an output impedance is extremely lowered. In 
this way, since the loudspeaker 13 is driven with a low 
impedance, the loudspeaker is driven without permitting 
the large current to flow on the inverter 3, which makes 
a loudspeaker driving circuit into low power consumption. 
Moreover, an audio signal is fetched from the 

loudspeaker 13 by directly inputting the digital signal to a PWM waveform generator 2 without 
providing a D/A converter. 



13 



LEGAL STATUS 

[Date of request for examination] 1 0.03.2000 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3185963 

[Date of registration] 1 1 .05.2001 

[Number of appeal against examiner's decision 
of rejection] 



http://www19.ipdljpo.go.jp/PA1/result/detail/main/wAAAAdaWtxDA409046787P... 2004/02/20 



(i9)B*B#ffir (jp) 02) & H 1^ £fc # (A) (umwmm^mm^ 

#W¥9 - 46787 

(43)&§BB ¥^c9¥(1997)2fll4B 

(5i)intci.° mi$m jrftmm&n pi. stfj^^m 

H0 4R 3/00 3 1 0 H0 4R 3/00 3 1 0 

//H0 3M 1/82 H0 3M 1/82 



(21)ffl«#^ 


ftffl¥7- 193005 


(71)ffig|A 


000004226 








B**e«e8a££*fc 


(22)ffigiB 


¥^7^(1995) 7 £280 




^SCtBfrte KESHIHT B 19S 2 ^ 






. (72)3gW# 










m^=pf^ffiKF«3#«TlTei#6# B 














(74)ftSA 





(54) ftHbQB 



(57) [Bft] 

[RSI *«Si£ft«Erct*:<. AOD/AflfigS 

7. K-* 1 3 ©-3W*Fjfl«»* 1 4 $ 
ft, «^FS||?K*10-f>A-^3©Hi**«»«!Sft. 
W. 1 O-f >A'-^ 3 0>A27KD WMft»ffi£@!& 2 ©ffi 

5. ' 



i- 



2 

L 

PWMi 



a 



13 



14- 



1 A*S»? 

3 J01<D-T://<— * 



13 XH-A 
14 



(2) 



f#P8¥09-046787 



-*©A*JcpwM»»f^ia»©u*saa*u 
©WaSfi&ttU mjmrf'\z.*2iyt >ji-?<Dmii* 

EK©tH2jtttl*U tfHB»2©-fWt-*©Artfc«f 

pwm&jej^ihisswa^ctV y^;ni#SA*-rs 

[369§©IBIBfcK91] 
[0 0 0 1 ] 

[S3£±©fUffl#»] *3BWtt, D/A3H*»*©** 

6 rngMftssaew* *>©-?»*. 

[0 0 0 2] 

[t£*©£fl5] 7.tf-#«0 7C:rf\fc5K. M 

B»CJ:D«»StiTV^. B7CiV>T, 12tt#A 
7— 3?*P"7©««»T?, A^iUHPl l*»6A**«frto 
ft3, 1 3ti7.tf-*T, *■©-:**?«»«& 1 4£ 

ft, te^ama, 2©ta*fr»»sftTt»*. 

Wll 2fCcfc^T7^-a^«^«ifi|SSft, Xbl-A 
1 3 SrSifrTSo 

[0 0 0 3] —)&{;: 7, tf—* 1 3©A2K >bT— ^>7. 
tt4QA»e>3 2 Q £:{£</>#:©, 4r>XtM& 

< n.$;mmmtKDm^ftmtsiMmm 1 2 $n 

fc. ££J5#CMOS-lg«»ttl2»h5>>?**'ttei8 

[0 0 0 4] H8tr43t.iT. I sdBV-X- HH> 
Vs dttV— X • FK>I)£, Vs g«V-7. 

• y- h«£Tifc 0,08 • y- MBJE V s g 

^7/-^tLTV-7, • h*K>lIEVs dfc^-r 
SV— X • KW>*«JI sdC^tt^t. 08© I 

BFM>3^^>; (gd) (I-V»tt©« 

■T*fc»tttiafPflS«-CftfPUT^*«M18 1 2 *©£B 
^3 OSS© h v >z?X ? lZ*Mm*mt&Wtfi3b 0,07 

©cfc-5^^3fe©7,tr-^s»[Hiss-e{4. is**sto&*** 

7 iZTfi-rmt&toxtiw? 1 1 (ca^ltt. tr-* 1 3 * 



SKr L fc ttft ft 6 -f . D / ASE8M»#&B £13.%X& 

[0 0 0 5] 09tt, 7t-**lftTi»t««^0 
ffi3fe©@»«-C**. E7©M%1 4ffl«t;ffia-r-53ag^ 
lcfij#l©*«»l 5, ffiiagil 6, 1 7j&*Sj£*EIE 
i(MBi§©tfi2j£«ttU ^©A^^A^S^l IC&tt 
Lfc&©T&-5. dftfCcfcOXtf-^ 1 3©W*PfciS 
»©flHtSfflinrr* fc©T£-5o Z1©[5IE§«0 7 ©fiE* 

«fc£<H-©*j&**rr*. 

[0 0 0 6] 

©H7K:*-riattT?ttfi»**T?»fPS-tt'«fc»K:h7 
\z&r)7i-n#m^z$mtz>'&&&$>^tz. ■ 

[0 0 0 7] 0 9^-rS»M©*^-t>, 0 7K 

[0008] *58w<oswa. *««E*«rr;i£fc<fe 

[0 0 0 9] 

IB«jIhISS«. 7. fcf-# © 1 ^fliJ#»©-*^*S«6 

u fla^s^Ftcm 1 ©< >a*— ^©tftfjettttu r© 

«±lsia&©tt];*j*ftttU £©PWM&»fg±[Hlg&©A 

[0010] Sfc, xt?-#©— **?KJii©-f >;x 

a*«j*u m©<>n-*©ArtfcPWM&»3B± 
@tt©m**ssa!U, *2©>f wt-^©A*»c*3© 

PWMft»»^|@lfS<OHi**»il*U, u©PWMSf^ 
*0S§© A^3 Cf^ i??)im^& Xtl ?Z £5\ZLfzb 
©Tab -5. 

[0011] 

CfPffl] *^BJfc*3t,iT«, PWMSE^^IhIBSCA^ 

@»"C7^-a^ffi^Kas»3tft, dftfCcfcOXtf-^^* 
Igli^ft^o 

[0 0 1.2] 

imMffl) 

C^KMl) Hl«, #fg0J©ig 1 ©HS£CT€:^1-I1IS§ 
Xt'-A 1 3©— 1 4U ffi* 
iS^.** 1 ©-T >A'-^ 3 ©ffl*»c*«l!-r*. S 6 1. 
|g 1 ©-f >X-9 3 ©A** P WMaj^R^HBS 2 ©tH 
rtfcifcttU PWMft»»±BK2K:Xh:-*U*{C*f 
^Lfcxw" 'sZJVmZXJlffi? 1 A»6 A^-f?)ffifi!cTa6 
-5. 

[ 0 0 1 3 ] 0 2 tt, 0 1 © J: <0 JU*«fc!3»ttJ5E£iS 



(3) 



4#Sl¥09-046787 



H2C*«r>T. SB 1 ©-f >A*— * 3 tt. PMOSh 
9>5***3 1 iNMOS h7>v ? 7.^3 2d>&ft<&ffi 
f^CMOS'f >A*-^@SST<«5£^tlT^-5o ft£, 
3 3 fi^iS^T. 

[0 0 14] 0311, ATJtV 3^;HI 2 b i t Cjttf 
SPWMffl^&^WflJSr^Lft. fftfr-fc, 
1t>7 p U >9WR0Vy hfc£8 My b£U 2 hVh 
0f-f^M§OO, 0 1, 10, 
<h#. PWM»»3B4IlFB2A»'6ffi*atl-5S[»3J*BIS 
(D J: -5 K«©*a«#:l6K** < ft^TV>4 C t^iSSn 
Tt^S. ft£, D-Clock«r-fyWn7^, 
P S-C 1 oc'ktt^Jty hZUyf&tt. 

[0015] p wM&mzmi£$&Jjfa \z \t&t& woi>t 

Sh7>y^^3 lCV-^t FK>F»1ffl«Ei) ! BS 
OVi&t), PMOSh5>^^3 1(l 0 8t:iL 

k<s<&*. Sift -r ^tH***»«6U^;UO«f 

«, NMOS (-7>y7.^3 2 OV-7t K l"f >Pb]© 
£0 VtftO, NMOS h7>^ 3 2 

i^ftwrafofrr « ft* ttSTj-r > M—tr >x mm\zi& 

<ft3„ d<7)«t"5KPWMift»tJBl<0<>A— ^3* 
fflV^difCiOTst;— ^7 1 3£{£-f >£— ^>7.TI8 
fbRTSEtft-S. Z.<Dtz#>P, NMOSh7>^^3 

i, 3 2 (c«A^^MSraE^?i< thxM—x&mm 

fg<hft§. $?>fc. y-f X->x-tr>^|5JS&ft£*£fl!^ 
T, 1 a>£ 3 b i t gSOf-f v 

t, *tf-#i 3*^*^m#*iR0ffi-r^t^{ti* 

[0 0 16] ft*, •9->-7V>tfM!to** 0«*.tf 1MH 
z~10MHz, t*>7 bgcte2~4 My bT?*-5„ $ 
ft, 7. M-ti £ LTM:#-r X3<JH, 3>5*>1J-a!« 
#«©fc©£8U=B"C£<5.'£ft. a*, y-rxvx-e 
>^SIES*abT^ 6 A**? 1 KxW $?*;MI#£A 

ft-r-So 

[0 0 17] [HS50IJ2] H4«, *%W<Dn 2 CDI^JS 

0»J£w-ri3!&HT**. ® 1 KSTIOM? 1 ©*# 1 4 
«©^KSS2©^>A-*4©ffl*£S«U. JS2© 
-f >A'- * 4 CD A* KJS 3 O-f >A*-^ 5 ©a* 
U »3©^>A-*5©A7JfcPWMj£»$B±l3»2 
©tH^frfttt-rsKlricibTls*. ftfPttHl. EI 2© 
*»OTtra«T*-S#. Xh-*13©ffiaf4Sftco 

fi£#£tT^?8U Steffi* *B oft. 



[0 0 18] 0 5(1 H4©J:DJW:ttftl3g&BT» 
0, ^2©-f >A*-^4tt^l©'f >A-^3<h|WI«, 
«J|lfcCMOS<>/X-*l3»T«J«i*ltBT**. Tft 
4 l«PMOS h7>-^^, 4 2SNMOSh 
?>3>**. 4 3tt«KT?»«. 83©-f >A-*5j&« 
AoT<^5ftJ6, IlO'f >A*-^ 3 tB2 ©*f >A'- 
*4tt^»je<Jfc:fiK. 

[0 0 19] 0 6k:, PWM»»*.4lHl»2©A** t 2 
bi t©t#©lHl8S^)^^To £©®S§«. BI3(C^T 

pwM*#*»£-rsisB-e**. A*^^;na* 

U in*^7'h@KTHl*T*CtCJ:DfB#KPW 

[0 0 2 0] 06tr*5^T, 2 1Hfn-y, 2 2li7* 
Ut-yh- i7D7?fflAMf, 2.31*7 -{ *J9)Vi/u 
7^C0AMf, 2 4ttPWMftJ&©lii7j«IB l , 2 5tt 
" 1 " ©A**-?, 2 6tt"0" ©Aft3H% 2 7B 
"0" ©A^j^T-C^O, F F 1 ~F F 4 , FF11~ 
FF14li7U77 p 7Py7"t, ->7 MUi&**j*LT 
n*. *7«J y^nyytOP^'J-ty Hff. P 

[0 0 2 1 ] -t-©HMt5*B!0iT*£. H3CSt7*iJt 
yK^Pyi?PS-Clock© "1" ©^"T = >7*-C 
7'J77'7Dy7'FF 1 ~F F 4:fc e ttf F F 1 1~FF 
14(1 xn-^'2 l*J;DtA^ : p2 5-2 7©7 :; - 
^'^t±J7J^Q^:7 P 'J-b:>7 

[0 0 2 2] T-f V9)Vi7 □7i'D-Clock 

©#3i^±0©^-f 5>^C*ViTFF 1— FF 2 — F 
F3—FF4— FF1 1-FF 1 2-FF 1 3-FF 1 
4 ©JlifC > U 7;W:i#7 U -7 7"7 □ -7 ^©rtSSra&e 
ILTlKft^ff^. vl*ll;:=tD7'J •7 7°7P-7 7''F 
F l~FF4f£yl7WUK^*ettftx3-ytti;ftte<fc 
Xf-XtS^l-2 5~2 7 0r-^£tilW2 4t=*H 

t, ^>j7;uftafe»fcSEa-r*iit*«T€f*. z\<Dt% 

rt?l'MZ-5-Z.Z> : T—?$:&t>frCtt>m3(D "0 0" 

^ "i i" ©pwMis»*«ta*sn««t'5fc, 7°u-t-> 

hSS^Pt#>t-5x-^*x3-HL/T*mi ^atc 
EI 3 {C^f P WMtMiB TjiUHf 2 4 C tB 7J $ n*. 
[0 0 2 3] 

mw<D$}$k] **W»4£t±««eCifi^ftJ:5lc, 7tf 
-*©-*iHHP*»*L, ^m-\zw.i<n^yn-^ 

(DmtlZmWzL. d©^l©-f >/N*-^©A7j(CPWM 
ifi»5fi*0!S©ffi?3*»«l!b. C©PWMtt»5fi*lHlK 
©A^tr-r-C S?*;HMSA*-r* J: 5 fc Uft©T. if 
«»««FRi:ft 0 , (K*ft CMO S -f >A*-^T?7 tf- 
***K»pI«i4:ft**Bf**LT^*. Z<Dfzft. 
ft«Ttt^li-*WB©fc»fcttit*i»H*««*«-r 
i6JB*«* o ft **, *J8MSfflt>5i A«SE * a-T^B** 
ft < . 7 e-#ffift@8©fi*.a{b#i51S6£ft*fiffi£ 



r 



(4) 



$#^¥09-046787 



[0 0 2 4] #»9Itt. Xtf-*0-JS?^ 

Mtt^attOAAtT-f 5^;HI**A#t"« «fc 5 
[BB®ffi¥&K9§] 

cm i ] *%w<Dm i ©*tfi«*ssTi§iKB-e*s. 

[12 2] HlOXMiMO^OJlttnttBKB&K-rB-C 1 

[0 3] #5£i3reffl^£PWMigJgW£^TBTa&£. 
[04] **M.©j(52©3afiB*^-rilBSBT?»*. 
[B5]-B4©*afiW©J:t)ft{*:WSclHllS«l**-rBT 



£5. 

[06] *58WCfflir»aPWMij[»5B±l3IS«**-rH 

[0 7] IEjIECDXI!— AHIbBIS®M^TBTft«. 
[08] CMOS-Ji«»Ui*h7>^X^©«aE-« 
ffiWttBT**. 

[09] «!*o^t;-*»ttia»(Z)jsftao«t*-rB 

1 A^SSS? 

m i oh >n—9 

PMOS h7>-^ 
NMOS h^>> ? 7>^ 



2 
3 
4 
5 

13 
1 4 
3 1 
3 2 

3 3 

4 1 
4 2 
4 3 



PMOS h7»*X^ 
NMOS Y^y-JTs? 

mm 



[01] 



i 



13 



14- 



1 A*®? 13 Xb'^ 

3 $1©^>A-^ 14 8ft& 



PWM« 



32] 


3 

_. . L 


0~33 








— | F32 


I" 1 







[0 3] 



13 



D-ciock n_JTjnjnjnjn_ii_ri_ 

PS - Clock. |~| 



I 00 

1 01 
°* 11 



31 PMOS 

32 NMOS r7>i>X* 



CS4] 



[06] 



l 

1 




4 #2 aw;"*-* 

5 3$3 



Priset 
Clock 



23 

D - Clock 



25 



ft 



P PC 
HQ D 

c 



FF4 



21 



P PC 
Q D 

C 



P PC 
Q D 

C 



FF3 | 



P PC 
Q D 
C 



T 



28 

10" 

£>~27 



P PC 
D Q 




P PC 
D Q 




P PC 
D Q 




P PC 
D Q 


C 




C 




C 




C 


4-4 


-U 


0-4 


u 



PWM 

tm 

24 



FFLl 



FF12 



FF13 



FF14 



(5) 



4$Hf§¥09-046787 




